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CASE REPORTS
Placement of a branched stent graft into the false
lumen of a chronic type B aortic dissection
Dominic Simring, FRACS (Vasc), Jowad Raja, MRCS, FRCR, Luke Morgan-Rowe, BS, MBBS,
Julian Hague, BS, MBBS, MRCS, FRCR, Peter L. Harris, MD, and Krassi Ivancev, MD, PhD, London,
United Kingdom
The treatment of chronic typeB aortic dissections remains challenging and controversial. Currentlymost centers advocate open
or endovascular intervention for patients with evidence of malperfusion, rupture or impending rupture, continued pain, or
aneurysm formation. Regardless of the type of intervention, the incidence of complications or death remains high, even when
undertaken in an elective setting. The standard endovascular treatment usually involves placement of a stent graft into the true
lumenof the dissection in an effort to exclude the false lumen.This case report describes the placement of a branched stent graft
into the false lumen of a patient with chronic type B dissection to encourage exclusion and thrombosis of the true lumenwhilst
maintaining flow to all visceral vessels. (J Vasc Surg 2011;54:1784-7.)
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sThe treatment of chronic typeB aortic dissections remains
challenging and controversial. Currently, most centers advo-
cate open or endovascular intervention for patients with evi-
dence ofmalperfusion, rupture or impending rupture, contin-
ued pain, or aneurysm formation. Regardless of the type of
intervention, the incidence of complications or death remains
high, even when undertaken in an elective setting. The stan-
dard endovascular treatment usually involves placement of a
stent graft into the true lumen of the dissection in an effort to
exclude the false lumen. This case report describes a patient
who underwent placement of a branched stent graft into the
false lumen of a chronic Type B dissection to encourage
exclusion and thrombosis of the true lumen, whilst maintain-
ing flow to all visceral vessels.
CASE REPORT
A 42-year-old man had undergone valve-sparing total arch
repair to the middle descending thoracic aorta in 2008 for a type A
aortic dissection, and presented with an asymptomatic 60-mm
Crawford type 3 thoracoabdominal aneurysm (TAA) due to false
lumen expansion. The only other significant medical history was
treated hypertension. Despite being a good surgical risk, the
patient declined standard open surgery and was therefore consid-
ered for endovascular therapy.
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1784A computed tomography angiogram (CTA) demonstrated a
ighly compressed true lumen arising in the middle descending
horacic aorta distal to the surgical graft. This spiraled around to
he right iliac system, giving rise to all visceral vessels except the left
enal artery (LRA), which arose from the expanded false lumen
Fig 1). The vertebral and internal iliac arteries were both patent.
he patient underwent a staged endovascular operation.
First stage—creation of neofenestrations. The patient was
laced under general anesthesia, and a transfemoral catheter was
dvanced via the right iliac system into the aortic true lumen. A
atheter was introduced through the left iliac system and manipu-
ated into the false lumen. Various levels were determined: 2 cm
bove the celiac axis, 2 cm above the superior mesenteric artery
SMA), and adjacent to the right renal artery (RRA). On the right
ide, a transjugular access sheath (TAS; Angiodynamics Inc,
ueensbury, NY) was inserted through a 9F sheath and aimed
oward a snare that had been placed as a target in the false lumen.
he needle of the TAS was advanced toward the snare, punctured
he dissection septum, and a wire was advanced through the
eedle. A catheter was advanced over this wire, and its position in
he false lumen was confirmed. This septal puncture was sequen-
ially dilated to 16 mm with angioplasty balloons, creating a large
eofenestration. This was repeated at each of the predetermined
evels. A postoperative CTA confirmed creation of wide neofenes-
rations in the septum (Fig 2).
Second stage—insertion of custom-made stent graft. One
eek later, the patient was placed under general anesthesia, a
atheter was manipulated from the right femoral artery into the
alse lumen, and a wire was guided into the ascending aorta. A
ustom-made, multibranched endograft (Cook Medical, Perth,
ustralia) was inserted and oriented so that its branches aligned
ith the neofenestrations. The graft was unsheathed, and a 12F
heath was advanced through an axillary conduit into the stent
raft using a stabilizing 0.014-inch through-wire to the groin.
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Volume 54, Number 6 Simring et al 1785A separate puncture was made in the 12F sheath valve, and the
branch for the celiac axis was cannulated; the adjacent neofenes-
tration was cannulated, and traversing the true lumen, the celiac
axis was cannulated. A 9-mm  6-cm Fluency (CR Bard, Murray
Hill, NJ) stent graft was deployed to bridge the gap between the
main stent graft and the celiac axis. This process was repeated for
the SMA using a 9-mm  6-cm Fluency stent graft and for the
RRA with a 6-mm 4-cm Fluency stent graft. The left renal artery
(LRA), which was being perfused by an upward-facing branch and
arising from the false lumen, was bridged with a 6-mm  4-cm
Fluency stent graft from below. All bridging covered stents were
further reinforced with matching diameter self-expanding Lu-
minexx (Bard Ltd,West Sussex, UK) nitinol stents. Two paraplegia
prevention branches (PPBs), designed for creation of a controlled
type 1 endoleak, were left patent to encourage continued sac and
therefore intercostal artery perfusion (Fig 3).
Third stage—insertion of bifurcated stent graft. Oneweek
later, general anesthesia was initiated, with a spinal drain in place, a
Zenith bifurcated stent graft and limb extensions (Cook Medical,
Bloomington, Ind) were placed from the previously inserted
branchedpiece to the common iliac arteries; on the left side to the true
lumen and on the right side to the false lumen. The PPBs described
above were left patent. A completion angiogram demonstrated the
desired type 1 endoleak and perfusion of all target vessels.
Postoperative progress. The patient made an uneventful
recovery and was ready for discharge on postoperative day 3, with
social factors delaying his actual discharge. The PPBs were embo-
lized under local anesthesia 4 weeks after the initial surgery.
Endovascular access with a 6F sheath was obtained via the femoral
artery, and the PPBs were embolized with a 10-mm Amplatzer
Fig 1. Three-dimensional computed tomography angiography
reconstruction demonstrates a residual type B dissection after arch
repair that extends through the visceral aorta.Plug (AGA Medical Corp, Plymouth, Minn). mISCUSSION
Most centers currently advocate selective intervention for
cute type B aortic dissection, with medical management for
ncomplicated cases. Long-term follow-up is required, how-
ver, because 25% to 40% of dissected aortas will progress to
neurysmal dilation, with 10% to 20% of patients experiencing
ate rupture as a result.1 A review of contemporary open
urgical series for descending TAA repair, which included
hose due to chronic dissection, reported an average lower
xtremity paralysis rate of 3.4%, a stroke rate of 2.7%, and a
ortality of 4.8% leading to a recommendation of open sur-
ical repair in low-risk patients.2
The role of stent grafting in the chronic setting is
ncertain. Stent graft coverage of the primary entry tear
xtended to the supraceliac aorta is often insufficient, with
recent series reporting that more than half the patients
equired an adjunctive procedure. Despite the high reinter-
ention rate, almost all achieved false lumen thrombosis at
he level of the stent graft.3 This experience was repeated in
larger series, where 76 patients received stent grafts for
hronic distal aortic dissection: 17 (22%) required second-
ry aortic intervention, and false lumen thrombosis was
enerally limited to the stent grafted aorta.4 This approach
eaves untreated the dissected visceral aorta, which remains
t risk of continued aneurysmal expansion. To overcome
his, cases have been reported describing placement of a
ube stent graft within the visceral aortic true lumen after
ybrid revascularization of the excluded viscera.5
Current endovascular options for standard aortic
neurysms involving the visceral segment include cus-
om-made fenestrated and branched endografts6; how-
ver, the use of this technology in the dissected aorta is
ery limited and poses particular challenges. The true
umen is unsuitable for branched grafts because it is often
ompressed to 10 mm, which precludes the use of
ranches due to minimum aortic diameter requirements.
enestrated grafts require precise orientation, and some
evice maneuverability is essential for this; the com-
ressed true lumen significantly hampers the ability to
rientate the device once it is inside the aorta. In addi-
ion, branch vessels usually arise from both the true and
alse lumens, making preservation of all targets difficult.
The technique used in the patient presented here
vercomes some of these difficulties. By creating
eofenestrations in the dissection septum, the stent graft
an now be placed in the false rather than in the true
umen, and because the false lumen is always the larger of
he two, room is now available for branches and orien-
ation for fenestrations is easier. This essentially converts
n aneurysmal chronic type B dissection into a standard
AA, opening up previously unavailable options for
ndovascular treatment.
The use of PPBs has been recently described as a novel
ethod for potentially preventing spinal cord ischemia by
ontinued perfusion of intercostal and lumbar vessels with a
emporary controlled endoleak7 in addition to the standard
ethods of cerebrospinal fluid drainage and permissive
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December 20111786 Simring et alhypertension. This provides continued spinal cord perfu-
sion during the immediate postoperative period when the
risk of cardiovascular instability is greatest, transferring the
risk of paraplegia to a time when the patient is conscious
and able to immediately report neurologic change. A series
of 10 cases demonstrating the feasibility and utility of PPBs
has been submitted for publication by our unit.
This patient required a number of stages due to the
complexity and length of each part of the procedure, and
clearly, the technical demands are very high. Although the
use of a stent graft in the false lumen of a dissection has not
been previously reported to our knowledge, there is no
reason to believe that it would not perform as well as within
Fig 2. A, Preoperative sagittal reconstruction with an in
the false lumen (thick arrow). B, A postoperative sagittal
Fig 3. A, Postoperative computed tomography imag
mesenteric arteries and (B) a branched graft to the renal ar
SMA, Superior mesenteric artery.a standard aneurysm. cONCLUSIONS
At present, intervention is reserved for those with compli-
ated acute type B aortic dissections, leaving a large percent-
ge of patients who receive medical treatment. In those who
re treated, often just the primary entry tear and aorta are
overed to the level of the diaphragm. Because the natural
istory of the untreated portion of the dissected aorta frequently
s aneurysmal expansion, we will continue to see growing num-
ers of patients with TAA due to chronic type B dissection. The
ndovascular options that are available for treatment of standard
AAs are limited in the dissected aorta due to true lumen com-
ression. This report describes a new technique that allows the
se of branched and fenestrated endografts in the treatment of
issection septum shows the true lumen (thin arrow) and
nstruction shows the neofenestrations (dotted arrows).
ow (A) a branched graft to the celiac and superior
. The arrows show controlled endoleak for sac perfusion.tact des sh
terieshronic type B dissection aneurysms.
56
7
JOURNAL OF VASCULAR SURGERY
Volume 54, Number 6 Simring et al 1787REFERENCES
1. Atkins MD, Black JH 3rd, Cambria RP. Aortic dissection: perspectives in
the era of stent-graft repair. J Vasc Surg 2006;6:30-43A.
2. Svensson LG, Kouchoukos NT, Miller DC, Bavaria JE, Coselli JS, Curi
MA, et al. Expert consensus document on the treatment of descending
thoracic aortic disease using endovascular stent-grafts. Ann Thorac Surg
2008;85(1 Suppl):S1-41.
3. Manning BJ, Dias N, Ohrlander T, Malina M, Sonesson B, Resch T, et al.
Endovascular treatment for chronic type B dissection: limitations of short stent-
grafts revealed at midterm follow-up. J Endovasc Ther 2009;16:590-7.
4. Kang CK, Greenberg RK, Mastracci TM, Eagleton MJ, Hernandez AV,
Pujara AC, et al. Endovascular repair of complicated, chronic distal aortic
dissections: intermediate outcomes and complications. J Thorac Cardio-
vasc Surg 2008 [E-pub ahead of print: doi:10.1016/j.jtcvs.2011.
03.008]. S. Mangialardi N, Costa P, Bergeron P, Serrao E, Ronchey S. Staged hybrid
repair of thoracoabdominal aortic aneurysms after chronic type B aortic
dissection. Vascular 2010;18:336-43.
. Bakoyiannis CN, Economopoulos KP, Georgopoulos S, Klonaris C,
Shialarou M, Kafeza M, et al. Fenestrated and branched endografts for
the treatment of thoracoabdominal aortic aneurysms: a systematic re-
view. J Endovasc Ther 2010;17:201-9.
. Lioupis C, Corriveau MM, MacKenzie KS, Obrand DI, Steinmetz OK,
Ivancev K, et al. Paraplegia prevention branches: a new adjunct for
preventing or treating spinal cord injury after endovascular repair of
thoracoabdominal aneurysms. J Vasc Surg 2011 [E-pub ahead of print:
doi:10.1016/j.jvs.2010.11.131].ubmitted Mar 7, 2011; accepted May 20, 2011.
